H and called hydrogen, deuterium, and tritium. The superscript on the left side of the H is the mass number.) Most elements have more than one isotope.
• An atom with a mass number of 14 and an atomic number of 6 would have 6 protons and 8 neutrons in its nucleus. (It is called carbon-14 or 14 C, and it is radioactive.)
Radioactivity
• Some nuclei are not stable but will change into other nuclei. This is called radioactive decay. For instance carbon-14, 6 protons + 8 neutrons, changes by emitting an electron from the nucleus, which converts a neutron into a proton. It becomes nitrogen-14, 7 protons + 7 neutrons. (This process where a nucleus emits an electron as a neutron converts to a proton is called beta decay or β -decay. In β -decay the mass number stays the same, but the atomic number increases by 1. There is also a β + decay where a proton emits a positron, an anti-electron, and converts into a neutron. In the β + decay the mass number stays the same, but the atomic number decreases by 1. Both β + and β -decays are lumped together as different types of beta decay.)
• Atoms with atomic numbers 84 or larger all have unstable nuclei. A common, but not the only type, of decay here is alpha decay. In alpha decay the nucleus emits an alpha particle which is a helium nucleus of 2 protons and 2 neutrons. For example,
238
U has an atomic number of 92, so its nucleus contains 92 protons and 238-92 = 146 neutrons. When it undergoes alpha decay its nucleus loses 2 protons and 2 neutrons, so the atomic number of the resulting nucleus is 92 -2 = 90 and the mass number is 238 -4 = 234. This new atom is thorium-234, which is also radioactive and undergoes beta decay like carbon-14 does.
• When radioactive nuclei decay, the resulting nucleus is often in an excited state and it then decays to the ground state by emitting a gamma ray, a highly energetic photon. This emission of a gamma ray does not change either the mass number or the atomic number.
• There are other more esoteric types of radioactive decay, but these two, beta decay and alpha decay coupled with the possible emission of a gamma ray, are the most common.
